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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
06/20/06 has been entered. 

Allowable Subject Matter 

The indicated allowability of claims 55, 56, 64 and 70 is withdrawn in view of the 
newly discovered reference(s) to Hsu and Nakamoto. Rejections based on the newly 
cited reference(s) follow. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 40-55, 57, 64-68, 71 and 74-86 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

In re claims 51, 52, 55, 56, 64 and 70 the limitation, "an emitter layer ... to emit 
electrons" is vague and indefinite. Specifically, the claim states that the emitter layer is 



Application/Control Number: 10/707,342 Page 3 

Art Unit: 2815 

comprised of an embedding material and at least one nano-structure; wherein the 
emitter layer has a surface with portions of the nano-structures protruding over the 
surface. Here's the problem: If the emitter layer has a surface that comprises the 
embedding material and the nano-structure, the nano-structure cannot then be said to 
protrude over that same surface of which the nano-structure is a part. In other words, 
an element (nano-structure) cannot protrude over itself. 

Proper correction is required to flesh out the true meaning of this claim. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 55, 56 and 70, as best understood, are rejected under 35 U.S.C. 102(b) 
as being anticipated by Hsu (U.S. Patent No. 6,448,701 B1). 

In re claim 55 and 56, Hsu (e.g., Figs. 12, 16) discloses a display comprising: 
an electron source that includes: 

a cathode electrode (104) disposed on a substrate (102), the cathode 
electrode for providing a source of electrons; 

an emitter layer disposed over said cathode electrode and formed from a 
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composition of an embedding material (106) and one or a plurality of nano-structures 
(114) embedded therein, the emitter layer having a surface, portions of the nano- 
structures protruding above (column 6, lines 7-12) the surface to emit electrons; 

an insulator (top portion of 106) disposed over the emitter layer, the insulator 
having one or a plurality of apertures, each exposing at least the ends of the nano- 
structures in the emitter layer; and 

a gate electrode (108) disposed over the insulator and having one or a 
plurality of apertures, wherein each aperture exposes a single nano-structure and is 
concentrically self-aligned with the end of the nano-structure, the gate electrode being 
operative to control the emission of electrons through the apertures from the exposed 
nano-structures; 

wherein the insulator and the embedding material are composed of the same 
dielectric material (claim 55) and said insulator functions also as the embedding 
material (claim 56). 

The limitation of claim 70, "wherein said nano-structures are truncated by CMP" 
is a product-by-process claim which does not further distinguish the structure of the 
prior art from the pending claim. 

Claims 64-67, 76-78, 81-83, 85 and 86, as best understood, are rejected under 
35 U.S.C. 102(b) as being anticipated by Nakamoto (U.S. Patent No. 6,097,138). 
In re claim 64, Nakamoto (e.g., Figs. 12, 16) discloses a display comprising: 
an electron source that includes: 
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a cathode electrode (1 14) disposed on a substrate (112), the cathode 
electrode for providing a source of electrons; 

an emitter layer disposed over said cathode electrode and formed from a 
composition of an embedding material (118) and one or a plurality of nano-structures 
(122) embedded therein, the emitter layer having a surface, portions of the nano- 
structures protruding above the surface to emit electrons; 

an insulator (116; e.g. diamond) disposed over the emitter layer, the 
insulator having one or a plurality of apertures, each exposing at least the ends of the 
nano-structures in the emitter layer; and 

a gate electrode (128) disposed over the insulator and having one or a 
plurality of apertures, wherein each aperture exposes a single nano-structure and is 
concentrically self-aligned with the end of the nano-structure, the gate electrode being 
operative to control the emission of electrons through the apertures from the exposed 
nano-structures; and 

an anode plate including a transparent anode electrode (176) disposed over a 
glass substrate (172) and 

a phosphor screen (178) disposed over the anode electrode, the anode plate being 
positioned opposite to said electron source with a vacuum gap disposed therebetween; 

wherein electrons are emitted from said nano-structures by applying a voltage 
between said cathode and gate electrodes, and are made incident on said phosphor 
screen to make luminous said phosphor screen. 
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In re claim 65, Nakamoto discloses the device of claim 64, wherein the nano- 
structures are substantially vertical. 

In re claim 66, Nakamoto discloses the device of claim 64, wherein the emitter- 
to-gate distance for each emitter is substantially less than one micron 1 . 

In re claim 67 : Nakamoto discloses the device of claim 64, wherein in the nano- 
structures have a surface density substantially higher than 10 6 /cm 2 . 

In re claim 76, Nakamoto discloses the device of claim 64, wherein the nano- 
structures have at least one of their three dimensions (diameter) is the nanometer 
range." 

In re claim 77, Nakamoto discloses the device of claim 64, wherein the nano- 
structures include nano-tubes or nano-fibers. 

In re claim 78, Nakamoto discloses the device of claim 64, wherein the nano- 
structures have a coating (graphite) for enhanced filed emission performance (column 
5, lines 13-27). 

In re claim 81 , Nakamoto discloses the device of claim 64, wherein said nano- 
structures are individually spaced apart. 

In re claim 82, Nakamoto discloses the device of claim 64, wherein the 
embedding material is comprised of at least two layers (1 16, 118). 

In re claim 83, Nakamoto discloses the device of claim 82, wherein the first layer 
(118) of the embedding material is conductive. 



1 This can be gleaned from the disclosure (column 5, lines 7-9) which discloses the diameter of each 
carbon nanotube to be on the order of 30nm or less. 
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In re claim 85, Nakamoto discloses the device of claim 64, wherein said insulator 
functions also as the embedding material. 

In re claim 86, Nakamoto discloses the device of claim 64. The limitation, 
"wherein said nano-structures are grown using a ... material" is product-by-process 
language which does not further distinguish the final structure of the claimed device 
from the prior art. 

Response to Arguments 

Applicant's arguments with respect to claims 40-57, 64-68, 70, 71, 74 and 75 
have been considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jesse A. Fenty whose telephone number is 571-272- 
1729. The examiner can normally be reached on M-F 5/4. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ken Parker can be reached on 571-272-2298. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. \K 





